Synthesis and application of highly reactive amino linkers for functional oligonucleotides.
Oligonucleotides are functionalized by conjugation with a variety of molecules, and aliphatic amino linkers have been frequently used as a tether for their modifications. This unit describes the syntheses and applications of novel amino linkers having a carbamate structure. Two major chemical properties of the primary amine are induced by the neighboring effect of the carbamate group, which are found to be optimum in an aminoethyl carbamate structure. First, the hydrophobic monomethoxytrityl group can be rapidly removed from the aminoethyl carbamate under very mild acidic conditions, while the deprotection is not completed in standard aliphatic amines even under high acid concentration. This significant feature enables the convenient purification of amino-modified oligonucleotides by using the hydrophobic interaction of the monomethoxytrityl group with a reverse-phase resin. Second, the introduction of the carbamate linkage reduces the pK(a) value of the neighboring primary amine, resulting in an increase in the conjugation yields with various functional molecules, such as those having active esters. The novel amino linkers that have an aminoethyl carbamate linkage indicate potent activity and are applicable for the preparation of various functional oligonucleotides.